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(54) METHOD FOR PRODUCING NEW BIOBEADS 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide new biobeads 
which can be applied to PEG method and enables high 
transformation efficiency. 

SOLUTION: The new biobeads are characterized by 
immobilizing a foreign genetic substance or a 
physiologically active substance on a calcium alginate 



fine bead gel prepared from low viscous sodium alginate. 
A method for efficiently transducing the foreign genetic 
substance or the physiologically active substance into 
cells with the biobeads. The biobeads prepared from the 
iow viscous sodium alginate have small particle 
diameters, and may increase the contact chances of the 
biobeads with cells. The transformation of the cells is 
achieved in high efficiency, when the biobeads are used. 
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(54) [^hj®^^] mmww *\z—xo!>fmjm 



(57) [H*t>] 

( ] peg mtz& i >t sifflf & i t jW8B^* -5 

U A V PS* L fz TlV^vmfi lVi/^ J±<rMMfe 

i t * W» i: & . fr*S^-> U ?T h"- X^'Jf £ h ti 
fc. IC^It J: 0 , ^fc-X£fflVvOh* 

A £ fflv ^IW*S IX^^cda^ jj- h"-Xco&fl(i/jN 
i 6 . W ^W»T<Oi(MS<0»Wrai3WliR $ fife . 
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mm<7yj?%< t h-jf^ts^mm^mMLxr/^ 
vxfx-hh z t zmmt •?& , m&g i tetBcv^ :*tr 

-xofRftfrSc. 

[ tt*iM 3 ] Sff fr -5 i k £ A 0 fl!ET/l"¥ 

DNA , Altfe*. 5jvMf*?DNA XteKT* 

& , It5j<JM 1 LIS^JS 3 tfo vi^ix^tieSRw^rffi,, 

c M$g 5 ] mi^wmimwffl*-K)vz yxh 
i*^JBi^^Lii5i<iR3«vwn^tiaao^ra. 

[ fflf$fi 6 ] |**JH l &v \ LnSM 5 co i> ^xMcfE 

[ if 7 ] 10%vtffi«Wjffi^'20'C £ 1000-b y 
yVJ±b*¥MtLX%:&T)V^y&%)\syVJ±(?)Wh 

£ BDE^t L T & 6 » ; U * b- X . 
C If * II 8 ] m ta*h*tt»f£ft ©#%RNA , X 5 X 5 H 

DNA . jfefefls, AI», 3jvk«f*9DNA XlSMTfo 
h , ff 7 W&tW W * f - X. 

[ ft* js 9 j mi le^aMtt'ftW^'ttft*^^ y-r* 

tf 7 mmw w ^ f-x 0 
[ nmm i o ] m$gi 6 & ^ umm 9<o\^tiMz 

[»*3B1 1 3 PEG ffiSrfflV^T^M ^rb'-XSrffifljX 
nhT7Xh4Hci»A-tS<r tf*ill 

[0001] 

B?X h 'J <7 A £ ffl v IMS L >t T/l-^f ^ ^ ^ J±<r> 

swat y/n= . ?h*i4jHKft«xii^avtStttt« £ hijs 

4t£4iXc.r k SrWStk-tS . ffiMft;^ 'lt"-X]:if 
l>, M^AfOT^X :*b*— X£ffiVvOf<*ffi8 

[0002] 

ut. peg m%mim. mm^-rnm. r/nA^f 



iAIirn 1T7X h ^-f-SX^-^'X# < , JS« 

^ s-^-tf Tj^ymMz 2 m% ^ y * ^ jd l t y>v 

ikz-g&z kti"5, «/jv5r^<-f ^-tr-xfrfwr s s 

Cl k ^#11^2001-249043 Gir&l v-f^LX:. #IW2001 
-249043 tciJV^^^ixT^S^ffitJ: Of^K^ixJt 
y U * h"— X Sr PEG & K J: o T iHBflBrt {c#A-f - S - 1 

I). L#>U '#^¥2001-249043 iCfcV^T«, PEG ffitC 
J; 4 iifs¥« A^iffl -f fc & ^T8B i: -T * V ^fflEM 

[0003] 

[aw^JWiULidfc^iaai] -e^ftfe:, peg 

J: •S.^'-f ^ b'-X^ASrUffl-ffc-^S 
l&lshtztlX^tz. *zx\ Ttv^ytikfiiVi/^&eMM 

4 ^ b'- X £ J: £ «fS¥# AKtf i ^& $ * S £ k 
[0004] 

[ isn * & Jt^«¥K ] ^mcom-commi . 
^ ;w y >7 a &t>'^h*e^e#iw t ^avSttft ««4--^ < 

>-®X h U >7AO10% ^M«^S;6 1f 20 o Cfct3V»T 1000b 

y+nrrxvxYX'fohz. t £W$.k-th , ^-t— x 

[0005] 10% J»fflt«Ofif«*» 

20°C \,Z3&\,\X 1000b Vf-^TXOTT'S) l> T/l^>l§-f 
h U >7 A k mttilVi/^J* t Z ■yMkLX%& T)V*?y 

W«^< k t>— ^rSrfflSl'kLTsara^M 5j-b"~X 
-ew^jJ-b-XSrziA-r^^k^^^l,, ^ 

[0006] 

[ »Bfl<^»« ] *^ ^ ^ b-xcoejcm 

cOTy^VSSXh'J^A^MlOO Atl^Jnx., iSWKffi 
^JcOfgffii&flP^-vS^Kffl (WO ) x^ygy^f 

j£S4i:)tt><50tc:. iALfcV^7XS FDNA SrE-SL/t 
lOOmM Jg-ft,^;p->"7A^500Ml Sr flD^TPSffc^ 
ft$4±, WiBtJJ:V*BKr9XSFDNA 2r«#L-3tK 
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£ffl^Tt£MLfcAfW]WSW j+b'-XSrDNA O^-v U 
T-k IX, *A:?BY2 W^WPEG aSrffdk, TIB 

peg & k jt*e l x , 40a t m v na^^jij* £ 
[0007] fmtfi&^T>i^>mM®&m^z> t , w 

Tfc =flr § . b - XB:g*vjN § < & & £ t r ; 1- > 
It* *> 0 fctfs » $ it & # h"- XO JtH»**±# 

i^Hco^T 't> illffi L ?t k <r 6 , «v 

[0008] ^fc«Wffl«(CcB^TffiWJKT;^ySg 
X Ml >7Ak«4.. 20rtC*D^T10%«M^ 1 'iJSSr}i5gL 

fclKte , iteJK^iooo-t y^tfrxaTX'h h nv*? ym 

X h U >7 A£l;lftX& . H&fW=T/l^>l.X h U ?A 

y&x h y <7 < T SB 1 ***:*: & v mfcv > 

[00 0 9] #%HJ!fc:;fcVVC . 20°Cfc&vmO%^<7) 

ftjKSrWS LfclKfc:ftJK*«1000-b yf^TXOTt* S 
T^ym^hV VA>£i&m*t&Zk fflfft L< , 20°c 
Ct> vv£ 10%»*«<^J!£#700 -fe yfjKrXOTTfci 

20°Ctt3^T10% ^<9ftJK#*500 tyf^TXOTt 

tUK TfB^»Jt*3^T^-5^amv-5 1410% 
»iR^)ftJK3&*500-600 t>'f*7X (20°C) * 

& o 

[ooio] TK^iat«(=j3v^T, mmriv^ym 

& A -f b - Xifil&MSL ZtiX^&ZttfvikZtit:. X 0 
10/*b KlT"Cfc*. *^BJcOAWpfb*-X<7)Sfl 



20 Aim miC0f!ig^WI>i,(7)*^<#ftL-C 

cOJrt^Srff^itt >T6. *VPX>y ^X^titKLT. V 
le^S^Wt-ffiffl LT V>§ -< V7 5 iVTlVzi -M±mz 

[0012] ^m^-x^m^xmis^^mxi-h 
imtLx, peg m±mznti-^\ peg mizm^x 

(±, DNA ^'iftJiat^ffl^fL^TOTVSW^-b-X^H 
L*»L*JMB^W3}-t— Xtt, peg ffim^hw* 

ate j; -)t t«f*i^A-r-& i t tf«smx*h& . *s 

— i/sym%rtt t %\htlX\^. >Srfc#gI¥2001-249043 

fc:*3^T , 7;KVi^yyy^A»AM jfb'-XSrfflO 
AL/tC: t^'fflTKStL'CUS. J;-5TPEG mcofrfth 

•T, ly^hnt'y-ygy^Oo^yy'i^y 
#AX& £ k fc ifc^lBojffM'SrJimW) — p-CfcS . 

[0013] *«B3tf5^it£*4, TnlTyX b-fttfeffi 
W& t tJ S!)* W {Citfc^ £ # At" i> « l/Z t *) *>W 
mix V "> & . «t o T A^0J^/7 ffi (c J: 9 2: »A^ 

fctt, hvh, ^A'n, ^ 75b'b"X^X^k'2rffl 
V^<T. k^X'is & . ZKhom^V'u h7°5X h-ft 
b'-XkMSlf 6 >! k t«t Dxy b—isXlz 

x ^9b^kmmm9^mmfi.mmm y )7ittix. ^ 
^^mmmm^&mmwAt>m^tixwm-t 

ffl vx ^(nrnm^mnm. Lx\^&t)K ^mt^m^ 

B8k<t)—mX'foiX , ^ A'3BY-2WtcP^^ix^ t>« 
[0014] ifirtj, A^wsw jrb'-Xtc*5^T. a 
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LTV^^V#Wg«77XS FDNA £ J; oT * fc «>T 

>f A b'-XCcBlSftA 6 i t iz J: 13 , A*:<t)>lfEA £ - 
- k ATA & c: t . * fcEA^-f -f Xcom 

[0015] TIBc ; o||*f?i|^i>V'>T(±»-fe'3?:7fcSa«(G 

ef) i=t- F-rhmttr&JU sTtr-xtcHSftUTW 

JferttSSA LT»3ttc J: 0 * wae»<0»R* WB LT 
LAL„ *iTi4a|sJM8«aW<0--or*0. « 

■tmz^t&zt ifiv* t. tr-xcasft lt 

*fflj&fl^A§ft&?MM4^9Wfc LT. mRNA, 7° 7 
AS FDNA s gSrfefls, AlMft, A/F#*7DNA &t/ 

[0016] A^«©1ic0— LT , mRNA 
coHs^S £igA £ # & S 6<JTiJlffl $ ftT I > & 7°n^ - 7 
— T'#>&. # U 7 57- -'SA' 4 7*74 A735S 7°n^ — 

* klz , X/F ? A* y«feA 3 -fr/sr? * 5 

FDNA Sr^S L T , SlfK7°7 X 5 FA h'-Xi:f5! 0 <I * 

AT«ft«A« aa-£> <r t ■& . A & t tniBrtfc: 

^ < co X/F 7 A ^ v Aft hit YiV 7 A A yam % T'« 
fi»a&JS^#ft <0|&-£-#*T' * & ffi Wf£ hit Z.cr> 

x 5 ^mwmm^M^m^t^mm^mm^zmx. 
x < it&<r>x\ mmmuzm^h - 1 s . * Jt . 

MMM*?%,!&%: Z<nmmz % < is £ ft £ * A v £ # mt 
hCb COT A A—ferity £ , fc» 

'B^WtmRNAS-lK^-ri. J; 9 SrXn* 
-^-fc^$-liA7°7X5 FDNA £b'-Xfc&"?&a 
ttT l"fflWW<t)ifflMc:#AA l> i fc ?, * b"& fc'OHM 
**]KHfc£&^fcWtt«*4«M*o< 0. A<^tt£ 

[0017] WS&^rS^COmRNASrb'-XlCSXO 

WjifE AO«f g5r %?S$ it-S. C i: J&WSgr * h . mRNAfi 

mmmh^\ zitzmmvx, mimm&^k' 

^A^feRSftS J: 0 SrmRNAtfOTgT'SSgjgK^ 
ALT. -ffi<oa»|BKf»t««3*, M^|±J?fB*^(i;^ 

[0 0 18] £fz, 7*7 XS. FDNA tcj; -?T* t*6T# 



P#Al^fe* (YAC ) , iMttAl^fe* (BAC ) ^-t" 

OAI»fi**fflv^ i t T'iScH — »w^a<o3te?* 

Al>vi< ojWavA' >-* a y-fkt i h b*-XfBRS»f5 
PflM^t LT, x^Fv-'g y-fWct fc^dWBf^fci 0 
AX^fefrct) J: -5 5flriMH t «tf»NA «4M»$ftT L* -5 
feSfttt «(= a ^ v ->o jOtfftm ZttX v ^4 . U&» L 
*f6BJt J; 4 tf-XfHK&»T«t, xv;iy 3 yfl^lfc: 

DNA TA*fS^Tb'-X{c«^$-tir. «lc*AAI> 

4 ta6T3- F L^J; a ^^ScoAl^fe 
*Sr#AA h Z b iz* *) > flaMBW*«3WtT , tf L 
5# t =Sr-a T V ifcCHfr^SHjSrJR 0 aAT«»?!§ t LTfO 

fflT"g= & J: 0 ^rrLv MffMSrf^ 0 tiJ-f d t ^T'# ^> . 
[0019] & tz , if £«Wctti£jl£«MMMci4# 

fs^. Wffl^S^'iSAAI.J: d^rQTL (quantitati 
ve trait loci ) iffs^S: ^■oi>(t)* < S>4. ZithCD^ 
ffl^afS^ & t> olt^COafE^tfill * ffcft L T Sfe^^ 

ASfc^ddfc^, it^tjl»A>ftTU§^\ Cicoj; 

0 tcmir?- * — ■> — o^ovrx ^ o yy~$- h t v> a 
t ^ < , ins w w*» -eoafs^ tfm± lt v ^ 

-?-<50 i d =5rafSASr«» LT v^jftfe«c^»^HiHi*»fe 
m& LT , MS^^T^BJCOb-XtC JX 0 *T^ 
AA^Ci:T\ cOjtfeA ^ ^ n - ~ >^-f i> , ^> 

*m/\-fhz\k tmm. ktzh* 
[0020] 4 A. jE^£tt<?;>A/F;#A^T&6 S 13 

* 5 «o a 7 a t,z ^ s ^ a 7 a t pi a \,z^m mm % 
a h mm&M&rf-wm. a l t ^ s . ^ ft ^ co ^-;f^ a 5 
<^ *siA4 a«t4v ^ < ^com^x-m^itx 

l/^S #* N - ft ^C0A;1-^'A 7 Sr^S^I^T'Bt/rMflafcM 
AK»{i4AHfl^A^$)l> tv>i.i> 0 *<r>izmz^ * 

Wn<?)'U 5lt-XtAW*7 * F 7 <y 7" LT , « 

[002 1] ttz. Mz-tfJ ^"ry^^b'comWX- 
«, 5 h n y F U TAt^jieA^^SA^ £ t £J: OIE 
flWr^EBWC S A A^ fc£ & IHBaWlttt A^ k^dmm 
imhttX^&. LALs SWjtfsA^'^^^MAS 

F 3 > F U T<offi/AA AA^ J;SStt, A^'ffiSr 
n-;FA&iPAt. .aMeS^An^affi^^fc^T^T* 
^Tt'L, ciftA.^- AA#*7«ffi^ib-t!:£B^ 
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& . * ?t N 7 r a h r v * is noyemvmv . 
y N vis*y s u^y-^t^mx^thzkTmm 
?^>, ?)v 9 * * t^Mmmm-^m & mi s - 

[00 2 3] 

«A) **Wt:t5V^T, >l^f^*»A^«««wtt 
«HJS t L T (i ^ A' r? tfi^B jfTC h h BY-2«<7)7° n b 

fe^bfcfiSff (GEF) CO&fcK? ^-T&SSpUCsGFPSrffi 
fflbfc. iCTfflV^fcSpUCsGmi. PUC19 tCCaMV35S 7° 

«l»<OHMMESIt:JiPEG i£«:fflv^fc. PEG ffitf>JSf|^» 
SrHltSrTo fflv^SPEG RJE»4itf>PEG }«JKJi24% T* 

*>o, peg a^atisjas^ rn 

hT^xhcoMStat/PEG ffitJ:SjlfeT*A{±, Negr 

utiu etal. Plant Mol . Biol . (1987) 8:363-373 , StX/H 
athur et al . "PEG -mediated protoplast transformatio 
n with naled DNA", Methods in Molecular Biology 8 
2:Arabidopsis Protocols ^fBtS^fl/t^ffi^^o fz 0 

PEG ffi07 0 nhr?-;^SrmT^*^ 0 

[00 24] 1 . tttttft 3 - 5 3 § C0BY-2WB t HWffi 
51 (TuhT^XML) L»t^K (700rpm, 5min) L 

2. fflSa (7Pb/7XM ^«K*1.0 X 10 6 /ml £ 

(700rpm, 5min) 

■!> « 

5. 4cO7°nbr^Xb0.5ml t7°5XSK50//l £35 
min«« is * - V iZ XtlX H< ffltf ~t £> . 

6. 5minflL PEG ffi 788/^1 Sr35mm^M^-v— l^Atl 
•C«<«H¥U, 30nin »B„ 

7. 0.2M CaCl 2 SM815ml £35mm;Mv"^— P'VAtlT 



8. 2minf£ % 0.2M CaCl 2 ^1630ml grS^mm^ffii^— 

9. £^2ininf& N 0.2M CaCl 2 ^Ml630ml£ £35mmjg® 

10. 9SrjS'C^-x-7X#L, aC^M(700rpm, 5m 
in) 

1 1 . »MM!»*)±»fcBi# , m#Mlmi S-iD^-TS 

12.1 1 Sr35minjS®x-v-P^#L. ^-/Ut LT27 
0 CBf J3rteT24lgf|SIig*-$- S „ 

MaMg?f ffi : 15inM MgCl 2 , 0.4M ~?V—\ — )V, 0.1% MES 

(2-(N-Morphol i no )ethanesul phonic acid] ,pH5.6 
PEG B. : 40% PEG 6000 , 0.4Mv:x— ] — )V, 0.1M Ca(N0 
3 ) 2 4H 2 0 P H7-9 (7 4)V9-Wm -20 °C«#) 
0.2M CaCl 2 ?§?S : 0.2M CaCl 2 2H 2 0, 0.4M ?y^l — 

PH5.8 

[002 5 ] BYr^X 5 FttJV^TGFP 

[0026] (jm *v-x*wmt&$kft<r>wimk) 
commz-o^xmi'-tft'itz,, i4tfcut, tiv*?> 

Jt. o.5%(w/v) (i*^ftTT-r;i-^>ig^^>"7Ay;p 

[0027] ( T/MffiW- h 'J ^A^ttStffKI 

) § 6 u * t'-ximmzmm-?& nv^ym 
0. 5%(w/v> ffie&m^x'u *v—x*im vxmkiz 
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/t 0 m5coD^^xmmLfzTA^ym^h wj* 

(*5#tt«L ULV-5 ) te. ^-^10»«c7)tt«&20 o C 
tfcV^T«I^LfcB#tc:, 500-600 *y*dfrX<AttJKfc 



[0028] 
[f§ll 1 





«»£ 


MJO it 


A : WAKO tt^ 


100-1 50cP (1% solution at 20°C) 




H : WAKO ftM 


300-400cP (1% solution »t 20°C) 




C : WAKO ttK 


500-GOOcP (1% eolutatm al 2t)°C) 


*w 


1) : *S*7ftJ8 ULV-5 


600-600cP (10% solution at 20t) 


1.3 


13 ; *S #fl:!K 13G 


320-3BOcP (1% solution at 2[fc) 


0,6 


P : 15 


BOOGOOcP (1% BoluLiou Ml. 20°C) 


l.U 


G : fcJttLIS! 360M 


34J«P (1% solution al 2<TO 


1.0 


H : *J;Srtt« 360G 


^()8cP (1% solution at 2CFC) 


0,4 



[00 2 9] TiV^ym-f V >J ^AcO^Jgc^KCJKt 

Srofc. 06tfO±«ii®«or;^y^hU^^ (H5 

c7)T/l^>i^ b UWA) Srfflvrc^SL^AM ^b" 
'J^tfflvvt 4te fc ii20 ju in liLtco b- X#'£ < ISA 



t, w/o i7)^'3 >-ft§-it^ntt!S/js^7j<^|)i|S§ 

wtmwthfrzmmthtzmz^ nmrnzcz 2mm 

XSrfHH L>fc*£ ( V - >y ? & ) t . KitV 5 ^-f - 2r 

■X%t£iM*\:~ XWVm % tt h . 2 SiHc^y ^ b- 
(c J: -iX^m^tltz^A ^-b'-X^*^H8^-r. 

t, y - -y ?m<z x. *) ftm&tu&M * v-xcow&t 

H 3 <X >t ^ >f 3t b - X t «20 /z n JSLttf) fc ^>*^ < B» 



[0031] j:^^w>VffiT"ft:»§tL^2afficoy^5j- 

t'-XJSot, PEG SitCj; 0BY27'oh7°9Xh(CGFP 

aS^SWAUfc. H10{c*jv^t, y^^b'-XS- 

felScOGFP y- y^{£T"l)SS?3iX/ty^^-b'- 

X*fflV^*&<0*W^fci:^4r>/£ (HI 0) . Ztl 

hco&mt, *v~x$mMi,zmk-t&itmffi.tfB 

[0032] 

v v a * ffl l r/udf y ^ co»Dyi 

fc. jet**MBfe:J: 0 . •eWNM^tt'-XSrffl^Ti'h* 
ht&xryh 'fctfH- L^titz. m&m(OT;u*?yM1-h 'J 

[HH«®*^ira] 

[HI] H 1 Us PEG SifcJ; jf b'-Xcorn h 
7°9X h^o^A^ffiOffitB&k^-r^^HT'^^o 

[H2] H2ii, ^ys'3BY-2iffflflS^l3V">'C. y^W^b" 
-XtfflntfAlit afe^g fi ft (GFP) <?3%ig £ 

§ „ 

[03] H3(± s 7*5X5 MSJK(DNAM) kJEJWIE 

[H4] T/Kylth'y^rotStM 
l^s t cr>fflcr>ffl{%%7r?t7'y 7 Xfo h , 

zm^xmm i tz> m ^ t~xmmm,wmmz^Lt.z 



7n 
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[063 H 6 fi s IS«7;W>It h U ^At ffifif 

[H7 3 H7HL #J\s7->v7xmkV--y?m*m\i^ 

[08 3 H8(i, ^-r>y y-<y?ffi£fflV^ 
TUB*! Lfc ?T t-Xcoiffl-caaftJfcKLfcaigHt** 



[093 H 9 li. JiU-f . v ? xffi fc y =. -y J: 0 

[Hi o] hi oii. ju $\L-xco%m^mm 



[HI 3 



[023 



V 1 






0-<2* C«CE Z sol 



1630^1 0.2* CaCI, sol. x2|nj 




(HE 



x4 y*>atf24hrfcfir*l 



* • ' 



[06] 



K 

^ "K 
8* Q 



1000 
800 
600 
400 
200 
0 



M3] 




JL 
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